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facts: 



1. A devk, for nvmuftcuri-e an ocgamc EL element oh«aeteri«d by the followmg 



, .he m«u&cturine device fo, the orgMic EL element has . aib«n.te fot fonntag the 
organic EL element and it has en evaporation source; 

*=''^<' '>f«>'"<,. where mo represents the vapor density at the center d>ove the ooenio» 
^ satd evapo^on source at dist^tc, U fh,m the and m represents the vapo^ d ZTyl 

2 P<»'«on a. ^o. L fton, the opemng and « a „di«i„g angle 9 ftom the «n rd i^H 
op«nng, « approximately ptopottional to (Lo/L)'-cos"8, and n h« . value of 3^- 
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g with respect to the center of the substrate, the location of the evaporation source is at a 

I position 1 .0- 1 ,4 times the distance from the center of the substrate to the end portion of the 

substrate; 

the vertical distance from the opening of said evaporation source to the substrate is 
1,5-3.5 times the distance from the center of the substrate to the end.portion 

2. The device for manufacturing the organic EL element described in Claim 1, 
characterized by the fact that the maximum length of said substrate is in the range of 
200-600 nun. 

3. The device for manufacturing evaporation source described in Claim I or 2, 
characterized by the fact that the distribution of the film thickness of the organic layer formed is 
within ±10%. 

4. A method for manufacturing an organic EL element characterized by the following 

facts: 

the substrate for forming the organic EL element is set in a vacuum container; 

an evaporation source b set with respect to the center of said substrate at a position 
1.0-1.4 times the distance from the center of the substrate to the end portion of the substrate; 

the vertical distance from the opening of said evaporation source tathe substrate is . 
1.5-3.5 times the distance from the center of the substrate to the end portion; 

and the value of n of said evaporation source for performing the vapor deposition is 3-6. 

Detailed ex planation of the invention 
[0001] . 

Technical field of the invention 

This invention pertains to a device for manufacturing an organic EL element. More 
specifically, this invention pertains to a device for manufacturing an organic EL element 
characterized by the fact that the organic feed substance for the organic EL element is evaporated 
under heating, and it is deposited on the Him forming region on the substrate to form a thin film. 

[0002] 
Prior art 

The vacuum vapor deposition method is a basic technology for forming thin films. This 
vacuum vapor deposition method requires an appropriate combination of an evaporation source 
and a substrate for forming the film in a vacuum vessel. In this configuration, a thin film is 
formed. Various methods have been proposed as means for forming the evaporation source. For 
example, in the so-called resistance heating vapor deposition method proposed in Appl. Phys. 
Lett.. 68(16), April 15, 1996, a current flows in a metal container (metal board) having a 
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«U.l.*ly Ugh^eorical ,e,i,«„.. g«««ted by tt« oun« fa used to .v.por«e tte 

«rh.ch « .l,«,on b«un or . 1«« U i™U««l dinxxly o„ . feed o.«,ruU „d *, energy U 

to ev.po,«e .h, f«rf ™,tond. A«o„g *e», ,he ^ of fita fo™«i„„ 
he«.ng (re5,««e, h«i,„,g v,por depciBoa m«hod) tm . rimpte c<,rfigur,tl«„.for ,he Sim 
fomung device. ««1 i. c« fo,™ . ttUn film with high ,«li,y „ ,ow «,«. Co™«,»e„Uy i, h«, 
become very popular. '' 

[O0O3] 

In Ae reslsttnce heating vapor deposiUon method, a metal material with a high melting 
po« auch^itungston. «mttUum. molybdenum, or the like, i.p,o«s«itoadUnsh.et. which U 
used to form . feed mworial contai»,r (metal board) m«te of the metal with high n»i«ance 
Then, a DC current flow, by [applying power] across its two e«U. The heat generated by U,e DC 
cur«„. evaporates feed matorial to provide the vapor ne«Ied for vapor deposition. Figure 3 
M .s a »chem«.c d-agr^n illustrsfing U-econfiguraUonof. resistance heating vapor d^osition 
donee h th.» dcv.ce. m vacuum container (I), substntt. S and metal board (4b) facing said 

t^'J in « - -PI"- P<"«on of « materi.. co«t.„er (4., 
fonned of ,«d metal board (4b). u^ier heating, feed matedd vapor V U emittod fiom the hole 
A portron of the em,««l vapor is depositod on substrato S to fonn a thin film Ary, substance 
fe.v.„g a rel«,vely h,gh vapor pr«.„re may be used as the feed material of vapor deposition 

^or^'Zire^"^'^*'"'^''^^"'"'''^''-'"'**'-"'---^'^ 
[0004] 

Using tt,e resistance heating device, there is litUe damage to the otganic layer and this is 
» .dvamage for the device for vapor depo«tion of the structural thin film of the 
etenen.. «.ch as a cathode electrode, ete. However, in orter to «.sur. that a uniform film 
Uuckness .s r.al««l. the size of th, substmto that can be tre«ed using the vaorum vapor 
depostuon devtce is limitod to about lOQ x 100 mm. This is rather small. Consequently i„ ,he 

duplays that car, be mam-fiK=tuted in a batch is small, and the productivity is po;r All VL 
f the .mage [pUtel .hat can be manufactured U limited, so it U hard to mL fh. d.^^ f^r 
larger display pictures. wi 
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On the other hand, when a film is manufactured with no requirement for variaUon in film 
thickness, it is possible to form the film on a larger substrate. However, in this case, the 
characteristics are unstable, the defective product rate is high, the dispersion in luminance and 
unevenness in display become serious within each display, and it is hard to obtain products with 
sufficient quality for practical use. 

(0O06] 

Problems to be solved by the invention 

The object of this invention is to solve the aforementioned problems of conventional 
technology by providing a device and a method for manufecturing an organic EL element, 
characterized by the fact that substrates having a relatively large area can be handled, dispersion 
in film thickness distribution is small, and mass production of organic EL elements can be 
carried out at high efficiency. 

[0O07] 

Means to solve the problems 

The aforementioned objective can be realized by means of the following feature (l)-(4) 
of the constitution. 

(1) A device for manufacturing an organic EL element is characterized by the following 
facts: the manufacturing device for an organic EL element has a substrate for forming the 
organic EL element and an evaporation source; the ratio of m/nv,. where mo represents the vapor 
density at the center above the opening of said evaporation source at distance Lo from the 
opening, and m represents the vapor density at any position at distance L from the opening and at 
a radioing angle 6 from the central line of the opening, is approximately proportional to 
(Lo/L)^ cos"e, and n has a value of 3-6; with respea to the center of the substrate, the location of 
the evaporation source is at a position 1.0-1.4 times tiie distance from the center of the substrate 
to the end portion of the substrate; the vertical distance from the opening of said evaporation 
source to the substrate is 1,5-3.5 times the distance from the center of the substrate to Uie end 
portion. 

(2) The device for manufacturing the organic EL element described in said (I) is 
characterized by the fact that tiie maximum length of said substrate is in the range of 
200-600 mm. 

(3) The device for manufacturing the evaporation source described in said (I) or (2) is 
characterized by the fact that the distiibution of the film thickness of the organic layer formed is 
within ±10%. 
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(4) A method for manufacturing an oixanic EL element is characterized by the following 
fects: the substrate for forming the organic EL element is *t in a vacuum vessel; an evaporation 
«)urce « set with respect to the center of said subst^te at a position l.Cl .4 times the dbtance 
from the center of the substrate to the end portion of the substrate; the vertical distance from the 
opemng of said evaporation source to the substrate is 1.5-3,5 times the distance from the center 

ofthe substrate to the end portion; and the value ofnofsaid evaporation source is 3^ for 
performing the vapor deposition. 

[0008] 

Embodiment of the invention 

'r*'«'«*«"f«<'t«ring device ofthe organic EL element ofthis invention has a s^^^^ 
forming the organic EL element and an evaporation source; the ratio of m/mo where mo 
represents the vapor density at the center above the opening of said evaporation sour^ and at 
distance U from the opemng. and m represents the vapor density at any position at distance L 

oZ!Jr7f ?r * ' ^"'^^ ""^ « approximately 

proportional to (Lo/L)'.cos-e. and n has a value of 3^; the location of the evaporation source 
■wtth respect to the center of the substrate is at a position 1 .0- [ .4 times the distance from the 
center of the substrate to the end portion of the substrate; the vertical distance from the opening 
of satd evaporation source to the substrate is 1.5-3.5 times the disUnce from the center ofThe 
substrate to the end portion. In this way. with respect to the value of n in a prescribed range by 
setting the evaporation source at a prescribed position from the center of the substrate it is 
possible to realize a uniform film thickness distribution. 

[0009J 

There is no special limit on the type ofthe substrate used. Any substrate that allows 
lammation of the organic EL element may be used. When it is to be installed on the side where 
U^e generated hght is output, the substrate should be made 6f a ti^sparent or semi-transparent 
materia such as glass, quartz, resin, etc. Also, the substrate may be coated with color filtering 
film, color converting film containing a fluorescent substance, or a dielectric reflective film so as 
to control the emitted light. On the other hand, if it is to be installed on the side where the 

fu'Z^i!''!!' 'T'^'"'' either transparent or opaque. When an opaque 

substrate is used, ceramics may be used. 

[0010] 

There is no special Umit on the size of the substrate. In particular, the maximum length 
that is. the diagonal dimension, should be in the range of 200-700 mm, or preferably irthetnge 
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of 400-700 mm. There U no probUra if the maximum leqgth is smaller than 200 mm. However, a 
substrate with a maximum length of 200 mm or larger is prefeired for realizing a uniform film 
thickness distribution. On the other hand, when the size of the substrate is larger than 700 mm, 
the film forming device becomes too large, the film forming efficiency becomes lower, and it is 
hard to control the film thickness. 

(0011] 

There is no special Umit on the type of evaporation source. Any material may be used as 
long as it does not react easily with the materials of the organic EL element and it can difluse the 
vapor at a prescribed value of n. However, the Knudsen cell (referred to as K cell hereinafter) is 
preferred. The K ceU has a prescribed opening on the vapor ejecting port. If the opening has a 
diameter of d and thickness oft, which ere taken as parameters, the distribution of the vapor 
density formed above the injecting port forms a candle flame shape, which can be represented 
approximately as cos"8. Here, n is the value when the ratio of the vapor density mo at the center 
to the vapor density m at any position, mo/m, is approximately represented as cos"e. As the value 
of d/t decreases, the value of n becomes laiger, and the shape of the flame becomes longer. In the 
extt-eme case when t«0. one has n-1, and the distribution of the vapor density becomes a 
(hemi]sphere standing on the opening portion. This corresponds to the case of evaporation from 
an open liquid surfiice, and is called Langmuir evaporation. 

[0012] 

Said value of n is controlled to be in the range of 3-6 by conttx)lling d/t. etc. In this way 
since the value of n is kept in a prescribed range, even when the vapor evaporated from the 
opening portion of the evaporation source, that is. the orifice, is not constant and the value of n 
also varies, as long as the value of n is within the aforementioned range, operation can be 
performed free of any problem. If the value of n is smaller than the aforementioned range the 
diffusion direction expands too much, and the film forming efficiency decreases. On the either 
land, if the value of n is larger than the afijrementioned range, the directionality becomes more 
significant, and it is hard to handle large substrates. 

[0013] 

The evaporation source is set with respect to the center of said substrate at a position 
1.0-1.4 times, or preferably 1.0-1.3 Umes, or more preferably I. Ul.3 times the distance from the 
center of the substrate to the end portion of the substrate. The vertical distance from the opening 
of said evaporation source to the substrate is 1.5-3.5 times, or preferably 1.5O.0 times, or more 
preferably 1.5-2.5 times the distance from the center of the substrate to the end portion. By 



•001-5714342916=RIPLO /-= /05-1 1-21-21 ; 14/001-019 

if ■■■■■■■ ' ' > n 

o o 

setting [the evaporation sourcej at a position at the prescribed distance from the center of the 
substrate, it is possible to control the distribution of the film thickness wUhin a prescribed value, 
and it is possible to obtain an organic EL element with stable characteristics. As long as the 
positions are within the aforementioned range, plural evaporation sources may be set on a 
concentric circle with respect to the center of the substrate. In this case, it is also possible to 
perform co-deposition. 

[0014] 

The film thickness distribution of the formed thin film should be within ±10%, or 
preferably within 9%. or more preferably within 8%. If the film thickness distribution'is larger 
than ±10%, the characteristics of the obtained organic EL elemem become unstable. 

[0015] 

Examples of thin films of the organic EL element formed using the device of this 
inventioQ include hole injecting/transporting layers, light omitting and electron 

injecting/transporting layers, electron injecting electrodes, protective layera. etc. Examples [of 

the substrate] include metals, alloys, organic materials, etc. which have the same composition as 

that of said thin films or obtain the same composition by means of vapor deposition. 

[0016] 

It is preferred that the electron injecting electrode be made of a substance having a low 
work function, such as K, Li. Na. Mg. La, Ce. Ca. Sr. Ba, At. Ag. In, Sn. Zn. Zr. and other metal 
elements, as well as their binary or tertiary alloys prepared to further improve stability. Examples 
of alloys that may be used include Ag/Mg (with Ag in the range of 1-20 at%). Al/Li (with Li in 
the range of 0.5-10 at%). In/Mg (with Mg in the range of 50-80 at%), Al/Ca (with Ca in the 
range of5-20at%), etc. 

[0017] 

Examples of protective layers include metals, SIOk and other inorganic materials, as well 
as Teflon and other organic materials. ' 

[0018] 

A fluorescent substance is used as the compound having a light emitting function in the 
light emitting layer. A fluorescent substance of this type is at least one type selected from the 
compounds disclosed in Japanese Kokai Patent Application No. Sho 63( 1988 J.264692 such as 
quinacridone. mbrine. stycyUbased pigments, etc. Also, tris(8-quinolinolato)aluminum and other 
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«g , metal complex pigments having 8-quinoUnol or its derivatives as ligands. and other quinoUne 

11 derivatives, tetraphenylbutadiene. anthracene, peiylene, chionene, 12-phthaloperynone 

derivatives, etc. may also be used. Examples also include the phenylanthracene derivatives 
described in Japanese Patent Application No. Hei 6(I994]-1 10569, the tetia-arylethene 
derivatives described in Japanese Patent Application No. Hei 6( 1 994]- 1 14456, etc. 

[0019] 

Also, it is preferred that the compound be used in combination wth a host substance 
which can emit Ught by itself. That is, it is preferably used as a dopant. In this case, the content 
of the compound in the Ught emitting layer should be in the nmge of O.Ol-lO wt%, or preferably 
in the range of 0. l-S wt%. By using it in combination with a host substance, it is possible to 
change the light emitting wavelength characteristics of the host substance, it is possible to emit a 
light spectmm shifted to a longer wavelength, and it is possible to improve the light emittiag 
efficiency and stability of the eleraem. 

[0020] 

As the host substance, a quinolinolato complex is profetred. In particular, aluminum 
complexes vrith 8-quinolinol or its derivatives as ligands ate more preferred. Examples of 
aluminum complexes of this type are disclosed in Japanese Kokai Patent Application Nos. 
Sho 63[l988]-264692, Hei 3[1991]-255190, Hei S[1993]-70733, Hei 5(1993]-2588S9, 
Hei 6[ 1 9941-2 15874, etc. 

[0021] 

! Specific examples include tri8(8-quinoUnolato) aluminum, bis(8-quinolinolato) 

magnesium, bis(benzo{f)-8-quinolinolato) zinc. bis(2-methyl-8-quinoUnolato) aluminum oxide, 
tri8(8-quinolinolato) indium, tris(S-methyl-8-quinolinolato) aluminum, 8-quinoUnolato lithium, 
tris(5-chloro-8-quinolinolato) gallium, bi8(5-chloro-8-quinolinolato) calcium, 
S.7<lichloro-8-quinolinolato aluminum, tris(5,7.dibromo-8-quinolinolato) aluminum. poly(ziac 
(n)-bis(8-hydroxy-5-quinolino() methane), etc. 

[0022] 

Aluminum complexes having other ligands in addition to 8-quinolinol or its derivatives 
nwy also be used. Examples of such aluminum complexes include 
bis(2-methyl-8-quinolinolato)(phettolato) aluminum(in), 
bis(2-methyl-8-quinolinolatoXortho-cresolato)aluminum(III), 
bis(2-methyl-8-quinolinolato)(meta-cresolato)aluminum(in), 



! 
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bi6C2-metliy]>8-quinolinoIatoXpara-cre8olato) aluninumCm), 

bis(2-inethyJ.8HiuiqollnolatoXoctho-pIiei^lpheftoIato) aJuminum(in), 

bJ«(2-methyI-8-qoliiolinolftto)(meta.pheiiyIphenobto)aluinlnuin(ni), 

bi8(2»methyI-8^juli»UDolatoXpar8-phenylphenol8to)aIomiiwin(ni), 

bl8(2-methyI-8-^iBolinotetoX2,3-dimethylphanoIato)aluinImim(III) 

bi8(2-methyl-«siutoollnolato)(2,6-dimethylphanolau))alunimoin(l^^^ 

blfl(2-me%I-8-quinoliaolatoX3,4HUinctliyIphen»taio)Hluminum(II0 

bi8(2-metbyt*8^uino]iiiolatoX3,S.dimetlq^IpheiuUato)dufflinuffl 

bia(2.meaiyl^-quiTwlinoIatoX3,5-<a-tert-butylpheDo!ato)aIuminiuu^^ 

bi8(2-metfayl-B-<iuinolmoIatoX2.6HliphenytphenoUto)diiininum(ni)^ 

bl6(2-inethyM^uinolinolato)C2»4,6^phenylpl»ond8to)aluiiunum(^ 

bi8(2-ine%l.8KiuinolkoIato)(3^3>triinethyIphonoIato)dumtaum([I^ 

bi»(2.me%l-8-qumoUnolatoX2,3,S,d-t8tramelhylphenolato) aluiiunum(III), 

bi8(2-methyI-8-quinQlinolato)(l-naphtholato) aluminumClIQ, 

bls(2-methyl-8.quinoIlnolaloX2-phenoIato) aluminum(ni), 

bis(2,4-dimethyl-8-<piinolinDlato)(ortha-pheflylph«nolato)alumlnum(III), 

bls(2,4>dfanethyl-8-<iukoUiK>1ato)(para<phenylphdnolao)aliiminuin(IIO, 

bis(2.4-diiiiethyU8^]uiDOlinolato)(inete^enylpherK)lBtD)Bluaun 

bi8(2,4-dJmemyt-8-quinoImolato)(3,S-dimethylpheool8to)alumintt«n(^ 

bia(2>diinrthyl.8-quinolmolatoX3,5-^-t9rt-butylphoiK>lBta^ 

bi8(2^nethyI-4-ethyI-8KiuinolInolato)(par»^e8dato)Bluml^ 

bia(2-methyl-4-methoxy.8-quJiioliiU)lato)(paf».phenyIpheMialo^ 

bi8{2-methyl-5-oyano-8-qiiinoUnolato)(ortho<resolato)aluminum(nD, 

bjB(2-methyI-6-trifluoromethyI-8-quinolinoUtoX2-phenolato) aluininum(ni), etc. 

[0023] 

Examples also Include bis(2-nethyl>8-<iuuiollnolato) 
alummum(III)-f4^o.bts(2-mothyl-8H|ubiolinolato)ttlumJnum(IIl), 
bifi(2,4^dimethyl-8-quhiollQolato)aIuniiimin(ni)-|i^^^^ 
aJuml»ium(m), bis(4.c!hy|.2-mothyl-a^uuioIinoJato) 

alttraimjin(m)'^s)xo.*is(4-ethyI.2.mrthyl-8-qumoIinolato)aluih^^^ 
bis(2-methyl>4-niothoxyqmnolinolato) 

alurainum(ra)-^-oxo-bia(2-mcthyI-4-inethoxyqumolinolato)aIumiiwm(^ 
bi8(S-eyaao-2-roethyI-8<qumoliiu>lato) 

alttmiBum(in).|i^)xo-bi8(5.cy8no-2-mothyl.8^inolmoIato)BlamJx^ 
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^ I bis(2-methyl-5-trifluoroinethyU8-quinolinolato) 

J I «>"«inum(ni)-K^xo-bi8(2-mcthyI.5-trifluoromeA^ alumin«m(ni). etc. 

£0024] 

OOier preferable host substances include the phenylanthmcene derivatives described in 
Japanese Patent AppUcation No. Hd 6[I994].l 10569 and the tetra-arylethene derivatives 
described in Japanese Patent Application No. Hei 6[l994]-l 14456, 

[0025] 

The light knitting Uyer may also act as an electron injecting^transportiAg layer. In such 
ca«. .t .s preferred that tris(8-quinolinolato) aluminum or the like be used. Such fluon«cent 
substances may be vapor-deposited. 

[0026] 

^C<''^«'"<»«^th the electron injeoting/transportingptx)perty include quinoline 
denvatjves. as well as metal complexes having S-quinolinol or its derivatives as ligands in 
particular tris(8K,uinolinolato) aluminum (Al q3). Also, it is preferred to make use of siid 
phenylanthracene derivatives and tetra-arylethene derivatives. 

[0027] 

Preferable compounds for the hole injecting^tr««porting layer include amine derivatives 
having a high fluorescence level, such as the triphenyldiamine derivatives as said hole 
^potting materials, as well as styrylamine derivatives, amine derivatives having aromatic 
condensed nngs, etc. ® 

[0028] 

The pressure during vapor deposition is preferably in the range of IkIO^ to IxlO"^ torr 
The heating temperature of the evaporation soun:e is preferably in the range of lOO-HOO'C for 
metal materials, and in the range of lOO-SOO'C for organic materials. 

[0029] 

In the following, explanations will be provided on the specific configuration of the 
maaufacturing device in this invention with reference to figures. 
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[0030) 

Figure 1 is a half-cut cross-sectional view illustrating the basic configuration of the 
device of this invention. As shown in the figure, the manu&ctuiing device of an organic EL 
element in this invention comprises substrate (2). evaporation source canying table (3), and 
evaporation source (4). The figure illusti-ates the right half cut from die central C/L. 
Consequently, evaporation source (4) is set at a position where vertical distance c from opening 
portion (24) of evaporation source (4) to substrate (2). which evaporation source is in the range 
of distance a from the center of the substrate between substrate radius a and distance b that is 1 .4 
times said radius a. is in tiie range of 1 .5-3.5 times the distance from center C/L of substrate (2) 
to the end portion. Also, the position of evaporation source (4) refers to the center of evaporation 
source (4). 



[0031] 

Figure 2 is a cross-sectional view of the main portion illustrating the specific 
configuratiort of evaporation source (4) preferably used in this invention. In this figure, 
evaporation source (4) has external case (21), heat insulating material (22), crucible (23), 
ppening (24), deposition material (25), heating means (26), and temperature detecting means 
(27). 

[0032] 

It is preferred that ccucible (23) not react easily with vapor deposited material (25) and be 
able to withstand a prescribed temperature. Examples of materials of Uie crucible include 
pyrolytic boron niuide (PBN), alumina and otiier ceramics, quartz, etc. In particular, PBN is 
preferred. There is no special limit on external case (21) as long as it has a prescribed strengtii 
and corrosion resistance. The material may be selected from the sanie types as for heat insulating 
material (22) listed below, and it is possible to use tiie same material for both purposes. For 
example, molybdenum or tiie like can be used. Heat insulating material (22) should have high 
heat reflectivity, heat resistance, corrosion resistance, etc. Examples include molybdenum, 
taiualum. stainless steel (SUS316), Inconel. cowwool [transliteration], asbestos, etc. 

[0033] 

Heating means (26) should have the prescribed tiiermal capacity, reactivity, etc, 
Examples include a tantalum wire heater, sheath heater, etc. The heating temperature by said 
heating means (26) is preferably in the range of 100-1400«C. The precision of temperature 
control depends on the material for evaporation, and it may be lOOO'C ± l"C or preferably 
±0.5*C. Temperature detecting means (27) should be able to detect the temperature of material 



00l-5714342916=RIPLO /-= /05-1 1-21-21 : 14/001-024 



83 



o o 

K (25) in cmoible (23) appropriately. Examples include a platinum-platinum/rhodium 

thermocouple. tungstcn-tungsten/Aenium thermoooupie. and other thermocouples. 

[0034] 

Application examples 

In the foUowlng. this invention will be explained in more detail with reference to 
application examples. 

[0035] 

Apolication ExampI^ | 

As shown in Figure I. substrate (2) measuring 250 x 250 mm was set in a vacuum 
container. An evaporation source was moved from end portion (a) of substnUe (2) to position (b) 

a distance of 137.5 mm. and vapor deposition was performed at each position (in the figure 
he mcident position is represented as the ratio to the distance from the center of the substrate to 
the end portion). For each vapor deposited film, the film thickness distribution was measured In 
this case, the value of n was taken as 3. 4. 5 and e/respectively. and AI q3 was used as the 
evaporation material. Also, the distance from substrate (2) to opening (24) of evapoiation source 
(4) was selected as 50 cm. The obtained results are shown in Figure 3. 

[0036] 

As can be seen from Figure 3, for the device of this invention, the distribution of the film 
thickness IS within ±10% for each value of n in the range of 3-6. 

[0037] 

Application P-^flmpI^ 

In (the same configuration as in] Application Example I. the value of n was selected at 
each value m the lange of 3-6. and the distance from the evaporation source to substrate (2) was 
changed m the range of 200-800 mm. At each position, vapor deposition was carried out and for 
each .^or deposited film obtaic^. the distribution of the film thickness was measured In this 
case Al q3 was used as the evaporation material. Also, th^ distance from the center of substrate 
(2) to evaporation source (4) was selected as 30 cm. Ue obtained results are shown in Figure 4. 

[0038] 

As can be seen from Figure 4. for the device of this invention, the distribution of the film 
thickness IS within ±10% for each value of n in the range of 3-6. 
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1 1 [00391 

II A^pUcation Example 1 

Film formation was performed in tlie same way as in Application Example I, except that 
instead of the evaporation material used in Application Example I, TPD 
(N,N'-diphenyl-N.N'-m-tolyl-4,4'-dianuno-l,r-biphenyl) was used. The results were found to be 
dearly the same [as in Application Exan4)le 1], 

[0040] 

Application Example 4 

Film formation was performed in the same way as In Application Example I, except that 
instead of the evaporation source material used in Application Example I, was used. The 
results were found to be nearly the same [as in Application Example I]. 

[0041] 

Application Example S 

Rubrine was used along with the evaporation material used in Application Example 3, 
and the evaporation sources (4) having different evaporation materials were set in a concentric 
circle under the same conditions as in Application Example I. In this case, the vapor deposition 
rates (heating temperatures) of the various evaporation sources (4) were controlled to form 
co-deposition of TPD:nibrine of 100:10. Otherwise, the operation was performed in the same 
way as in Application Examiple 3, The obtained results were nearly the same. 

[0042] 

Effect of the invention 

As explained in the above, according to this invention, it is possible to realize a device 
and method for manufacturing an organic EL element, characterized by the feet that it can handle 
a substrate having a relatively large area, it produces little variation in the film thickness 
distribution, and it can perform high-efficiency mass production of the organic EL element. 

Brief descri ption of the figures 

Figure 1 is a half-cut cross-sectional view illustrating the schematic configuration of the 
device in this invention. 

Figure 2 is a cross-sectional view of the main portion of the K cell used preferably in the 
device of this invention. 

Figure 3 is a graph illustrating film thickness distribution when the (lateral] position of 
the evaporation source is changed with various values of n. 



001-5?:43429I6=RIPLO /-= /05-n-21-2l : 14/001-026 



I O Oh 

s 

« Figure 4 is a graph illustrating film thickness distribution when the [vertical] distance 

I from the evaporation source and substrate (2) is iii the range of 200^00 mm with various values 

of a 

Explanation of symbols 

2 Substrate 

3 Evaporation source carrying table 

4 Evaporation source 

21 External case 

22 Heat insulating material 

23 Crucible 

24 Opening 

25 Deposition material 

26 Heating means 

27 Temperature measurement means 
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Figure 2 
//insert orig, p. 6// 



Figure 3 



Key: I Film thickness distribution 
2 Incident position 
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Figure 4 



Key: 1 Distribution of film thickness 
2 Height of substrate 
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